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Land Climate Data Record

Multi instrument/Multi sensor Science Quality Data Records used to quantify
trends and changes
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Emphasis on data consistenggharacterization
rather than degrading/smoothing the data




Coarse (Moderate) Long Term Data Recor

A ESDRs, CDRs, ECVs = Science Quality Data Records
I Single instrument

A Long termdatarecords
I aspecial data set with which to quantify trends and changes

I Multi instrument/Multi sensor
A 1ssues of calibration
A Addressing SpatigiGeometric / Spectral / Radiometric /Temporal
A Differences between sensors

I Emphasis on data consistenggharacterization rather than
degrading/smoothing the data

A Increasing recognition of importancevhat is really needed

(GCOS, GEO)

A This project focus on producing 0.05deg Surface Reflectance (Nadir with
Sun at 45degree), Vegetation Index and LAI / FPAR and is the
continuation of the REASORAN LTDR project
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e series used to investigate
vegetation onset in Europe

Mild winter and spring 2007 over western Europe led to a widespread
early vegetation onset
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e PO\ Figure 2. Scatterplot of the vegetation onset date anomaly
198 ' s against the February — April mean temperature. Both para-
§“ 2N He meters have been averaged at the subcontinent scale. The
phenology parameters have been derived from the MODIS
data for the 20002007 peniod and AVHRR data for the
19821999 period. The temperatures are 2m air lempera-
tures from the NCEP reanalysis [Kalnay et al., 1996].




Coarse/Moderate Land Sensors

A AVHRR > MODIS > VIIRS

A MODIS is probably as good as we can get for a while
calibration,geolocation spectral (inc. thermal,
Instrument characterization, validation efforts)
dzaAy3a OKAA a4 UKS WNBTFSI

A AVHRR is the big challengenique record back to
81 ¢ focus of the project and previous effort (LTDR)

I Calibration, Cloud Maskseolocation Atm Corretc
A VIIRS is to come



Land Climate Data Record
Needs to address calibration, atmospheric/BRDF correction issues

ATMOSPHERIC
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Degradation in channel 1
(from Ocean observations)
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MODIS used as a reference for past and future
land data record (example NDVI)

Directionally normalized reflectance

Evaluation over AERONET (2003)
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LTDRAVHRRS one of many AVHRR data sets

(but not all publically available)

1. From GLOBAJ.GAC (415km spatial resolution)

(GVI)

PAL (successive improvements, stops in 2000)

Other global Area Coverage products (e.g. JRC)

GIMMS(successive improvements, continues to present)

This dataset LTDR
U New preprocessing methods being implemented
U Aim is continuity with current MODIS and future VIIRS sensors
U Processing methods under developmenter3 expected in 2009
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2. From Local (Bkm LAC)
A Global tkm AVHRR da@lGBP/USGS
A Many regional data sets
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LTDR land surface properties from AVHRR dat:
|]. PrOceSSing StemsSe http://Itdr.nascom.nasa.gov/ltdr/docs2.html)

1. Estimation of land surfaceeflectancesfrom satellite data
AVHRR GAC record 1983999 2000 in ver.3)

A

A Orbit selectiorn * ver.3 implements new or significantly different methods
T one complete global data set per day

A

Sensor calibratior

i Vicarious cloud/ocean technique (~1% accuracy)
(shttp://ltdr.nascom.nasa.gov/ltdr/avhrr_calib_1.html

Cloud screening
T MODIS thresholds applied to VIS, NDVI, and TIR

A Data mapping (georeferenciny channels
T Orbital model run with corrected ehoard clock and ephemeris data

A Corrections for atmospheric composition

To

i Water vapor¢ NCEP climate data Solar illumination
i Ozonec TOMS UV 5e 57;;‘?3;22 Sensor
I Rayleigh scattering atmospressure

I Aerosols -

A using chl (VIS) and ch3 (SWIR)
A Bidirectional reflectance distribution function(BRDF)

i Applies correction parameters from POLDER in-Relgsignanmodel (~3% error) S LS




LTDR data of land surface properties from AVHRR

ll. Processing steps
2. Estimation of vegetation properties fromflectances



